Progress in optical communication systems requires an ever higher level of integration of different optical elements. The optical isolator is an essential component of such integration. It protects the laser diodes and optical amplifiers from unwanted reflections and is necessary to ensure source stability, especially when fast switching and large bandwidth are important. Recently, hybrid optical integration of the planar optical isolator based on garnet magneto-optical film has been successfully demonstrated on a silicon substrate. 1 Because most of the active optical elements ͑such as laser diode, optical amplifier, modulator, optical gate͒ are produced on GaAs or InP substrates, it is desirable to integrate monolithically all optical circuits on these types of substrate. We know of no successful attempts to grow a magneto-optical waveguide on GaAs or InP.
Cd 1Ϫx Mn x Te is a very attractive magneto-optical material for integrated optical isolator. 2, 3 It has the zinc-blendetype crystal structure of GaAs and InP, and high-quality single crystal Cd 1Ϫx Mn x Te films can be grown directly on GaAs substrates. Due to the exchange interaction between the band electron and the localized d electron of Mn ϩ2 , this material exhibits a huge Faraday effect near the absorption edge ͑typically 2500°C/cm at 10 kG͒. 4, 5 The absorption edge varies from 1.6 to 2.1 eV as Mn concentration changes. 2 This makes the Cd 1Ϫx Mn x Te magneto-optical waveguide suitably compatible with AlGaInP:GaAs optoelectronics devices operating at wavelengths in the range 600-800 nm. For long wavelength optoelectronics devices ͑ϭ800-1500 nm͒, Cd 1ϪxϪy Mn x Hg y Te films 6, 7 can be used as magneto-optical waveguides. A bulk optical isolator using these materials has been recently achieved. 6 In designing a Cd 1Ϫx Mn x Te waveguide on GaAs, one must take note of the fact that GaAs usually has a higher refractive index than II-VI semiconductors. 8, 9 As will be shown below, the refractive index of Cd 1Ϫx Mn x Te is typically less by 0.7-0.9 than the GaAs value (n GaAs ϭ3.4-3.8 at ϭ1150-600 nm͒. Therefore, total internal reflection at the interface between GaAs and Cd 1Ϫx Mn x Te does not occur. To obtain a Cd 1Ϫx Mn x Te waveguide on GaAs substrate, the low-refractive index cladding layer should be grown first.
Moreover, the step of the refractive index between core and cladding layers must be large enough to isolate the waveguide mode from the GaAs substrate. However, to our knowledge, there is no reliable data for the refractive index of Cd 1Ϫx Mn x Te.
A number of optical techniques, such as interferometry, ellipsometry, and transmission and reflection spectroscopy, can be used to determine the refractive index of the film. However, most of them do not provide accurate values, because usually the precision of the measurement of the refractive index depends critically on the precision of the film thickness determination.
The method of m-line spectroscopy is perhaps the most precise and reliable option for determining the refractive index of the films. As has been shown by Ulrich and Torge, 10 if the waveguide contains more than ten modes, the refractive index can be obtained to within 0.000 1 precision. In the m-line spectroscopy of the Cd 1Ϫx Mn x Te films, a nonabsorbing low-refractive-index substrate is required. Sapphire substrates ͑nϭ1.75-1.77 at ϭ1150-600 nm͒ are suitable for this purpose.
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In this letter, the refractive index of Cd 1Ϫx Mn x Te has been determined by the technique of one-prism m-line spectroscopy. Using these data, double-layer Cd 1Ϫx Mn x Te waveguides on GaAs substrates were designed and studied.
For the refractive index measurements, zinc-blende Cd 1Ϫx Mn x Te single crystal films were grown on sapphire ͓0001͔ substrates by the molecular beam epitaxy ͑MBE͒ method. For Mn concentration x less than 0.6, the single layer films were grown directly on the sapphire substrates. Direct growth of films with higher Mn concentration induces mixing of the NiAs-type Cd 1Ϫx Mn x Te, such that in order to obtain zinc-blende-type single crystal films with xϾ0. 6 , it was necessary to use a 100-nm-thick Cd 0.5 Mn 0.5 Te buffer layer. Figure 1 shows the setup for the one-prism m-line spectroscopy experiment. The light is reflected from the film through the GaP prism. Because the refractive index of the prism (nϭ3.09-3.30 at ϭ1150-600 nm͒ is higher than the refractive index of the Cd 1Ϫx Mn x Te film (nϭ2.6-3.0 at ϭ1150-600 nm͒, the light propagation constant inside the prism can be equal to the propagation constant of the waveguide mode. When this is the case, the light is coupled from the prism to the optical waveguide. A short-focus lens ͑fϭ5 mm͒ produced a wide range of incidence angles. angles where the propagation constant inside the prism coincides with the propagation constant of the waveguide, the light is efficiently absorbed into the film and is not reflected. This causes the dark lines in reflected light. From output angles of these lines, we deduced the propagation constants of the waveguide modes, from which the film parameters were calculated. The precision of the refractive index was estimated to be 0.001.
As laser sources, two 5 mW semiconductor laser diodes at wavelengths 670 and 784 nm, and a 5 mW He-Ne laser at wavelength 1150 nm were used. Output angles of the m-lines were measured by using two types of GaP prism: 45-45-90°a nd 60-60-60°. By measuring the m-line spectra from the same film with different prisms, the refractive index of the prisms could be precisely determined. We obtained for GaP the values 3.083 at ϭ1150 nm, 3.194 at ϭ784 nm, and 3.267 at ϭ670 nm. Figure 2 shows the refractive index of Cd 1Ϫx Mn x Te as a function of Mn concentration at these three wavelengths. At ϭ1150 nm and xϭ0, this data coincides with data for the refractive index of CdTe. 
